In the paper, we apply the k T factorization approach to deal with the B → K transition form factor with tensor current in the large recoil regions. Main uncertainties for the estimation are discussed and we obtain F B→K T (0) = 0.25 ± 0.01 ± 0.02, where the first error is caused by the uncertainties from the pionic wave functions and the second is from that of the B-meson wave functions. This result is consistent with the light-cone sum rule results obtained in the literature.
So, in addition to
, it is also very interesting to study the properties
, which is the purpose of the present letter.
The B → K transition form factor F B→K T (q 2 ) is defined as follows:
where the momentum transfer q = P B − P K . The amplitude for the B → K transition form factor can be factorized into the convolution of the wave functions for the respective hadrons with the hard-scattering amplitude. In the large recoil regions, the B → K transition form factor is dominated by a single gluon exchange in the lowest order, whose Feynman diagram is shown in Fig.(1) . In the hard scattering kernel, the transverse momentum in the denominators are retained to regulate the endpoint singularity. The masses of the light quarks are neglected. The terms proportional to k 2 ⊥ or l 2 ⊥ in the numerator are dropped, which are power suppressed compared to other O(M 2 B ) terms. Under these treatment, the Sudakov form factor from k T resummation can be introduced into the PQCD factorization theorem without breaking the gauge invariance [4] . As for the B → K transition form factor
, it can be written in the transverse configuration b-space by properly including the Sudakov form factors and the threshold resummation effects:
where
The functions I i (K i ) are the modified Bessel functions of the first (second) kind with the i-th order. The angular integrations in the transverse plane have been performed. The factor exp(−S(x, ξ, b K , b B ; t)) contains the Sudakov logarithmic corrections and the renormalization group evolution effects of both the wave functions and the hard scattering amplitude,
Sudakov exponent factor, whose explicit form up to next-to-leading log approximation can be found in Ref. [5] . S t (x) and S t (ξ) come from the threshold resummation effects and here we take a simple parametrization proposed in Refs. [4, 6] ,
where the parameter c is determined around 0.3 for the present case. The hard scale t in α s (t) and the Sudakov form factor might be varied for the different hard scattering parts and here we need two t i [4, 7] , whose values are chose as the largest scale of the virtualitiies of internal particles, i.e.
The Fourier transformation for the transverse part of the wave function is defined as
where Ψ stands for Ψ K , Ψ p , Ψ σ , Ψ B ,Ψ B and ∆, respectively. The upper edge of the integration |k ⊥ | < 1/b is necessary to ensure that the wave function is soft enough [8] .
In the numerical calculations, we use
Further more, we need to know the non-perturbative wave functions for the B meson and kaon. Here we take the models as adopted in Ref. [1] to do our calculation, where only the kaon twist-2 wave function should be slightly changed to include the second Gegenbauer moment a K 2 's effect as suggested in Ref. [9] , i.e.
where q = u, d, C 3/2 1 (1−2x) is the Gegenbauer polynomial. The constitute quark masses are set to be: m q = 0.30GeV and m s = 0.45GeV. It can be found that the SU f (3) symmetry is broken by a non-zero B K and by the mass difference between the s quark and u (or d) quark in the exponential factor. So the SU f (3) broken effects to the form factor are naturally included into our discussions. We will take a K 1 (1GeV ) = 0.05 ± 0.02 to determine the wave function Ψ K . As for a K 2 , since it is still determined with large uncertainty and for convenience, we fix its value to be a (q 2 = 0) calculated within the present adopted k T factorization approach and the LCSR approach [10, 14] .
and β K can be determined by its first two Gegenbauer moments a [11] and the normalization condition [12] to do our discussion:
and
which satisfy the normalization factor within the large and the intermediate energy regions [9, 13] . Inversely, if the PQCD approach must be consistent with the LCSR approach, then we can obtain some constraints to the undetermined parameters within both approaches.
It may be interesting to know how the undermined parameters, such as a 
